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(54) A temperature indicating paint 

(57) An irreversible temperature indicating paint 
comprise 1 5 to 1 8wt% cobalt ammonium phosphate, 5.0 
to 6.0wt% sodium alumino sulpho silicate, 8.5 to 
10.5wt% silica, 7.0 to 8.5wt% alumina, 0.5 to 0.7wt% 
toluidine red, 35 to 43wt% acrylic resin and 1 9 to 23wt% 
silicone resin excluding solvent. A particular irreversible 
temperature indicating paint comprising 1 6.4wt% cobalt 
ammonium phosphate, 5.5wt% sodium alumino sulpho 
silicate, 9.4wt% silica, 7.8wt% alumina, 0.6wt% toluid- 



ine red, 39.1 wt% acrylic resin and 21 .1 wt% silicone res- 
in excluding solvent. The irreversible temperature indi- 
cating paint has at least six colour changes in the tem- 
perature range 550°C to 1250°C. The irreversible tem- 
perature indicating paint is used to determine the tem- 
peratures to which various parts of turbine blades, tur- 
bine vanes or other components are subjected in oper- 
ation of a gas turbine engine. 
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Description 



[0001] The present invention relates to an irreversible 
temperature indicating paint. 

[0002] Irreversible temperature indicating paint 5 
changes colour at one or more known temperatures. 
These colour changes of the temperature indicating 
paint indicate the temperature to which different parts of 
a component or components have been subjected. The 
final colour of the irreversible temperature indicating 10 
paint is dependent on both the temperature it is subject- 
ed to and the time period over which it is held at a raised 
temperature. The irreversible temperature indicating 
paint is applied to a component in a test situation and 
subsequently analysed to determine the temperatures w 
to which different regions of the component reached 
during the test. Irreversible temperature indicating 
paints thus produce a temperature profile over the whole 
surface of a component rather than discrete points, if for 
example thermocouples are used. 20 
[0003] Irreversible temperature indicating paints are 
applied to components, for example turbine blades, tur- 
bine vanes and combustors, of gas turbine engines and 
the gas turbine engine is run at the gas turbine engines 
normal operating conditions. 

[0004] One known temperature indicating paint de- 
scribed in our UK patent GB1 103059 comprises princi- 
pally lead chromate, magnesium carbonate and silica. 
[0005] Another known temperature indicating paint 
described in our UK patent GB2204874 comprises one 30 
or more of silver, gold, platinum, palladium, copper, nick- 
el, chromium, titanium and silicon dispersed in 10 to 
70wt% solvent and resin. 

[0006] Accordingly the present invention seeks to pro- 
vide a novel irreversible temperature indicating paint 35 
which has a plurality of colour changes in the tempera- 
ture range 550°C to 1250°C. 

[0007] Accordingly the present invention provides an 
irreversible temperature indicating paint comprising co- 
balt ammonium phosphate, sodium alumino sulpho sil- *o 
icate, silica, alumina, toluidine red, binder and a solvent. 
[0008] Preferably the binder comprises acrylic resin 
and silicone resin. 

[0009] Preferably the irreversible temperature indicat- 
ing paint comprise 1 5wt% to 1 8wt% cobalt ammonium 45 
phosphate, 5.0wt% to 6.0wt% sodium alumino sulpho 
silicate, 8.5wt% to 10.5wt% silica, 7.0wt% to 8.5wt% 
alumina, 0.5wt% to 0.7wt% toluidine red, 35wt% to 
43wt% acrylic resin and 1 9wt% to 23wt% silicone resin 
excluding solvent 

[0010] Preferably the irreversible temperature indicat- 
ing paint comprise 16wt% to 17wt% cobalt' ammonium 
phosphate, 5.25wt% to 5.75wt% sodium alumino sulpho 
silicate, 9.0wt% to 10.0wt% silica, 7.5wt% to 8.2wt% 
alumina, 0.5wt% to 0.7wt% toluidine red, 37wt% to 55 
41wt% acrylic resin and 20wt% to 22wt% silicone resin 
excluding solvent 

[0011] Preferablythe irreversible temperature indicat- 



ing paint comprise 16.4wt% cobalt ammonium phos- 
phate, 5.5wt% sodium alumino sulpho silicate, 9.4wt% 
silica, 7.8wt% alumina, 0.6wt% toluidine red, 39.1 wt% 
acrylic resin and 21.1wt% silicone resin excluding sol- 
vent 

[0012] Preferably the solvent comprises a mixture of 
propylene glycol ethers. Preferably the solvent compris- 
es a mixture of 80% 1 -methoxy-2-propanol and 20% 
dipropylene glycol monomethyl ether. 
[0013] The present invention will be more fully de- 
scribed by way of example. 

[0014] An irreversible temperature indicating paint ac- 
cording to the present invention has six or more colour 
changes in the temperature range 550°C to 1250°C 
when run at maximum operating conditions of a gas tur- 
bine engine, or other engine, for 3 minutes. 
[0015] The irreversible temperature indicating paint 
comprises cobalt ammonium phosphate, sodium alumi- 
no sulpho silicate, silica, alumina, toluidine red a binder 
and a solvent. The binder preferably comprises acrylic 
resin and silicone resin. 

[0016] The solvent preferably comprises a mixture of 
propylene glycol ethers. Preferably the solvent compris- 
es a mixture of 80% 1-methoxy-2-propanol and 20% 
dipropylene glycol monomethyl ether. The amount of 
solvent used depends upon the particular method of ap- 
plying the paint, 

[0017] The irreversible temperature indicating paint 
comprise 15wt% to 18wt% cobalt ammonium phos- 
phate, 5.0wt% to 6.0wt% sodium alumino sulpho sili- 
cate, 8.5wt% to 10.5wt% silica, 7.0wt% to 8.5wt% alu- 
mina, 0.5wt% to 0.7wt% toluidine red, 35wt% to 43wt% 
acrylic resin and 1 9wt% to 23wt% silicone resin exclud- 
ing solvent. 

[0018] The irreversible temperature indicating paint 
comprise 16wt% to 17wt% cobalt ammonium phos- 
phate, 5.25wt% to 5.75wt% sodium alumino sulpho sil- 
icate, 9.0 wt% to 10.0wt% silica, 7.5wt% to 8.2wt% alu- 
mina, 0.5wt% to 0.7wt% toluidine red, 37 to 41wt% 
acrylic resin and 20wt% to 22wt% silicone resin exclud- 
ing solvent. 

[001 9] One example of an irreversible temperature in- 
dicating paint comprises 16.4wt% cobalt ammonium 
phosphate (NH 4 CoP0 4 ), 5.5wt% sodium alumino sul- 
pho silicate (NaAISSiO), 9.4wt% silica (Si0 2 ), 7.8wt% 
alumina (Al 2 0 3 ), 0.6wt% toluidine red, 39.1 wt% acrylic 
resin and 21 .1wt% silicone resin excluding solvent. 
[0020] If this paint is run for 3 minutes at maximum 
operating temperature of the gas turbine engine there 
are six or more colour changes in the temperature range 
of 550°C to 1 250°C. The paint is pale blue-grey in colour 
between 550°C and 870°C, changes to dark blue-grey 
at 870°C, changes to blue at 1010°C, changes to mid- 
night blue at 1 1 40°C S changes to matt black at 1 200°C, 
changes to matt black glaze at 1 220°C, changes to dark 
blue glaze at 1250°C. 

[0021] The irreversible temperature indicating paint is 
applied to turbine blades or turbine vanes or other com- 



2 



3 EP 1 288 266 A1 

ponents of gas turbine engines. The irreversible temper- 
ature indicating paint is used to determine the temper- 
atures to which various parts of the turbine blade, tur- 
bine vane or other component are subjected in opera- 
tion of the gas turbine engine. 5 
[0022] The irreversible temperature indicating paint 
may be used on components in other engines or other 
machines or other apparatus to determine the temper- 
ature to which various parts of the component are sub- 
jected in operation. 10 



Claims 

1. An irreversible temperature indicating paint com- 
prising alumina, silica, a binder and a solvent char- 
acterised in that the irreversible temperature indi- 
cating paint comprises cobalt ammonium phos- 
phate, sodium alumino sulpho silicate, arid toluidine 
red. 

2. An irreversible temperature indicating paint as 
claimed in claim 1 wherein the binder comprises 
acrylic resin and silicone resin. 
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An irreversible temperature indicating paint as 
claimed in claim 2 comprising 1 5wt% to 1 8wt% co- 
balt ammonium phosphate, 5.0wt% to 6.0wt% so- 
dium alumino sulpho silicate, 8.5wt% to 10.5wt% 
silica, 7.0wt%to 8.5wt% alumina, 0.5wt%to 0.7wt% 30 
toluidine red, 35wt% to 43wt% acrylic resin and 
19wt% to 23wt% silicone resin excluding solvent. 

An irreversible temperature indicating paint as 
claimed in claim 3 comprising 1 6wt% to 1 7wt% co- 35 
bait ammonium phosphate, 5.25wt% to 5.75wt% 
sodium alumino sulpho silicate, 9.0wt% to 1 0.0wt% 
silica, 7.5wt% to 8.2wt% alumina, 0 .5wt% to 0.7wt% 
toluidine red, 37wt% to 41wt% acrylic resin and 
20wt% to 22wt% silicone resin excluding solvent. 

An irreversible temperature indicating paint as 
claimed in claim 4 comprising 16.4wt% cobalt am- 
monium phosphate, 5.5wt% sodium alumino sulpho 
silicate, 9.4wt% silica, 7.8wt% alumina, 0.6wt% 
toluidine red, 39.1 wt% acrylic resin and 21 .1 wt% sil- 
icone resin excluding solvent. 



6. An irreversible temperature indicating paint as 
claimed in any of claims 1 to 5 wherein the solvent 
comprises a mixture of propylene glycol ethers. 
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An irreversible temperature indicating paint as 
claimed in claim 6 wherein the solvent comprises a 
mixture of 80% 1-methoxy-2-propanol and 20% 55 
dipropylene glycol monomethyl ether. 
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